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SEQUENCE LISTING 
<110> DAIGEL Chemical Industries LTD. 
<120> Novel (R)-2.3-butanediol dehydrogenase 
<130> D1-A0009 

<140> 
<141> 

<150> JP 2000-333363 
<151> 2000-10-31 

<160> 17 

<170> Patent In Ver. 2.1 

<210> 1 
<211> 1143 
<212> DNA 

<213> Pichia angusta 



<400> 1 „ 
atgaaaggtt taotttatta cggtacaaac gatattcgot actccgaaac ggttoctgaa 60 
ccggagatca agaatcccaa cgatgtcaag atcaaagtca gotattgtgg aatctgtggo 120 
acggacttga aagaattcac atattctgga ggtcotgttt ttttccctaa acaaggcacc 180 
aaggacaaga tttcgggata cgaacttcct otctgtcctg gacatgaatt tagcggaacg 240 
gtggtogagg ttggctotgg tgtoacaagt gtgaaacotg gtgacagagt cgcagttgaa 300 
gotacgtogc attgctccga cagatcgcgc tacaaggaca cggtcgccca agaccttggg 360 
ctctgtatgg cctgccagag cggatctccg aactgctgtg cgtcgotgag cttctgcggt 420 
ttgggtggtg ccagcggcgg ttttgccgag tacgtcgttt acggtgagga ccacatggtc 480 
aagctgccag actcgattcc cgacgatatt ggagcaotgg ttgagoctat ttctgttgco 540 
tggcatgctg ttgaaogcgc tagattccag cctggtcaga cggccotggt tcttggagga 600 
ggtcctatcg gccttgccac cattcttgct ctgcaaggcc atcatgcggg caaaattgtg 660 
tgttccgagc cggccttgat cagaagacag tttgcaaagg aactgggcgc tgaagtgttc 720 



2/10 



gatccttcta catgtgacga cgcaaatgct ^tctoaagg ctatggtgoo ggagaacgag 780 
ggattccatg cagcottoga ctgctctggt gttoctcaga oattoacoac ctcaattgto 840 
gccacgggac ottctggaat cgccgtcaat gtggccgttt ggggagacca cccaattgga m 
ttcatgcoaa tgtctctgao ttaccaggag aaatacgcta ccggctccat gtgctacacc 
gtcaaggact tccaggaagt tgtcaaggcc ttggaagatB gtctoatato tttggaoaaa 02^ 
gcgogcaaga tgattacagg caaagtooac otaaaggacg gagtcgagaa gggctttaaa 0 
oagctgatcg agcacaagga gaacaatgtc aagatcctgg tgacgccgaa cgaggtttcc 1140 
taa 



<210> 2 
<211> 380 
<212> PRT 

<213> Pichia angusta 



Met Lys Gly Leu Leu Tyr Tyr Gly Thr Asn Asp lie Arg Tyr Ser Glu 
R 10 15 



Thr Val Pro Glu Pro Glu lie Lys Asn Pro Asn Asp Val Lys lie Lys 
20 



25 30 



Cys Gly 1 le Cys Gly Thr Asp Leu Lys Glu Phe Thr Tyr 

35 



Val Ser Tyr 

40 ^ 



Ser Gly Gly Pro Val Phe Phe Pro Lys Gin Gly Thr Lys Asp Lys I le 



50 55 



Ser Gly Tyr Glu Leu Pro Leu Cys Pro Gly His Glu Phe Ser Gly Thr 
65 

val val Glu Val Gly Ser Gly Val Thr Ser Val Lys Pro Gly Asp Arg 
85 90 



Val Ala val Glu Ala Thr Ser His Cys Ser Asp Arg Ser Arg Tyr Lys 
100 



105 110 
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# 



^ „r V.I Al. 61. ASP u. 6,y UU .!» c« e,„ S.r 6„ 

,15 '2" 

S.. PT, Asn C. C,s »l= ser L.u S.r P« C 6„ L» 61v 6lv »la 
,30 

,45 <» 

uu Pro A« n. Prp A.P H= 6„ A,» va, e,. Pr. 
,65 ™ 

„. S.r V=, *1= Trp HIS Val 0,„ »r, Ar. Phe e,n Pro 6lv 
,80 l» 



e,„ Thr A,. Lpu VP, UP oi» 6iy si» "'^ 

,95 «» 



Leu Ala Leu 61n Gly His 
210 



His Ala Gly Lys lleVal Cys Ser Glu Pro 



215 



220 



.„UpnpAr.Ar.e,„Ph,A,pL,sC>pUpO„A,.e,pV„^^ 
230 235 



225 



^p Pr. Spr Thr Cs App App A,. ».n Al. Vp, L« L,p AIp Vp, 
246 



Pro Glu Asn Glu Gly 
260 



Phe His Ala Ala Phe Asp Cys Ser Gly Vai Pro 



265 



270 



Gin 



T,,pHeThr Thr SerlleVal Ala Thr Gly Pro Ser Gly He Ala 
280 285 



275 



Val Asn Val Ala Val Trp 
290 



6ly Asp His Pro lie Gly Phe Met Pro Met 



295 



300 
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Ser Leu Thr Tyr G.n Giu Lys Tyr Ala Thr 6.y Ser «et Cys Tyr Thr 
305 



Val Lys Asp Phe Gin Glu Val Val Lys Ala Leu 6lu Asp 61y Leu lie 

330 



325 



ser Leu ASP Lys Ala An Lys «et lie Thr Gly Lys val His Leu Lys 

345 350 



340 



AspGlyVal Glu Lys Gly Phe Lys Gin Leu lie Glu His Lys Glu Asn 

360 365 



355 



Asn Val Lys He Leu Val Thr Pro Asn Glu Val Ser 



370 



375 



380 



<210> 3 
<211> 10 
<212> PRT 

<213> Piohia angusta 
<400> 3 

Lys Pro Gly Asp Arg Val Ala Val Glu Ala 
5 



<210> 4 
<211> 21 
<212> PRT 

<213> Piohia angusta 



Ala Thr Ser His Cys Ser Asp Arg Ser Arg Tyr Lys Asp Thr Val Ala 
1 5 10 15 
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Gin Asp Leu 6ly Leu 
20 



<210> 5 
<211> 6 
<212> PRT 

<213> Pi Chi a angusta 
<400> 5 

Phe His Ala Ala Phe Asp 
1 5 



0 <210> 6 

0 <211> 20 

<212> DNA 

5 <213> Artificial Sequence 

V . ^-.n nf Artificial Sequence:an artificially 
1^ <223> Description of ArtiTiciai o^m 

0 synthesized primer sequence 

P <220> 

<221> misc.feature 
<222> 6. 9. 15. 18 
<223> n is a or 0 or g or t. 

<400> 6 

aarccnggng aymgngtngc 



<210> 7 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
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i 



<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<220> 

<221> miscjeature 
<222> 9, 12 

<223> n is a or c or g or t. 



<400> 7 20 
tcrtcraang cngortgraa 



<210> 8 
<211> 530 
<212> DNA 

<213> Pichia angusta 

<400> 8 4. en 

aagccgggtg atcgtgtcgc agttgaagct acgtcgcatt gctccgacag atcgcgctac ^ 
aaggacacgg tcgcccaaga octtgggctc tgtatggcct gcoagagcgg atctccgaac 
tgctgtgcgt cgctgagctt ctgcggtttg ggtggtgcca gcggcggttt tgccgagtac 0 
gtcgtttacg gtgaggacca catggtcaag ctgocagact cgattccoga cgatattgga 2A0 
gcactggttg agoctatttc tgttgcctgg catgctgttg aacgcgctag attccagcct 300 
ggtcagacgg ccctggttct tggaggaggt cctatcggcc ttgccaccat tcttgctctg 3 0 
caaggocatc atgcgggcaa aattgtgtgt tccgagccgg ccttgatcag aagacagttt 20 
gcaaaggaac tgggcgotga agtgttcgat ccttctacat gtgacgaogc aaatgctgtt 4 0 
ctcaaggota tggtgccgga gaacgaggga ttccacgccg ccttcgatga 



<210> 9 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<400> 9 

ttggcatgcg atctgtcgga gcaatg 



<210> 10 
<211> 27 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<400> 10 

tgagcatgoa aatgctgttc tcaaggc 



26 



27 



<210> 11 
<211> 107 
<212> DNA 

<213> Piohia angusta 



gaatttagcg gaacggtggt cgaggttggc tctggtgtca caagtgtgaa acctggtgac 60 
agagtcgcag ttgaagotac gtcgoattgc tccgacagat cgcatgc 1 



<210> 12 
<211> 706 
<212> DNA 

<213> Piohia angusta 
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goatgcaaat gctgttctca aggctatggt gcoggagaao gagggattco atgcagcctt 0 
ogactgctot ggtgttcctc agaoattoac cacctcaatt ^ccoacgg gaccttotgg 
aatcgccgtc aatgtggccg tttggggaga ccaoocaatt ggattcatgc caatgtctot 80 
gacttaccag gagaaatacg otacoggctc catgtgctac accgtcaagg acttccagga « 
agttgtoaag goottggaag atggtctcat atctttggac aaagcgcgca agatgattac 300 
aggcaaagtc cacotaaagg aoggagtcga gaagggcttt aaacagctga togagcacaa 3 
ggagaaoaat gtoaagatoo tggtgacgcc gaacgaggtt tcctaactaa taatatacat 
aoatcataca tatgtatgtc ctagagccaa gacttgogca ttaggaaaaa tagctggtag 
tttgcattat ggtggccggc otcccaggaa attaatotat gatttacata tggaotogat 40 
tacgtaacag gtgctgagca tttaataatt acctactatt ttctaaatta gtaaattgta 600 
tgtttcttga gcaggaggag atactagagc aatttcaaaa catctcoaat tgccaaatco 
ctgtgtcoga acagattgca ttgctagagt ctgtgaactg gaattt 



<210> 13 
<211> 620 
<212> DNA 

<213> Pichia angusta 



<400> 13 . „ 

tgacattcca caccaacttc tgccgocaco aotgcaatcc tgtaggcgaa caggaogatg 0 
caggactatt totctatttt ttcccatcgt gcaccotgaa ocaatacggg ggaggcatgg 20 
gaattttccg cgctaatcca gtcaacggta acaagacoag gatggagttt gaatatttct 8 
ttgacggcag cgatgaggag ttcgaggcct acttcaagtt tgccagacag gtcgcactog 240 
aggatatttg gctgtgtgag gcggoccaac agaaccttat aagtggggtg tacoaacagg 3O0 
gcttgctgca tcotaaaaaa gaagtcgggg tggtttacta ccagtcgctg gttcgtgaaa 360 
gaataatggc ttagctocga gatgtggagg cagtctggtc agactgtgcg goaattaaat 4 
aagacgcgga tgtactgcac cagagtgaat aaaggaattc caattcgata gcaaatattg 480 
ctgtaataat gagtgaccag atttattacc gaacctagcc agcccggggt tttttacaca ^ 
ataggaaaaa aaggactcga ttattcgatg otgctgoaaa tcacgocaga cataataagt 600 
cacccgttta ctccgcatgo 



<210> 14 
<211> 30 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 



<400> 14 

. 30 
tgcotgcagc gccagacata ataagtcacc 



<210> 15 
<211> 523 
<212> DNA 

<213> Pichia angusta 
<400> 15 

ctgcagcgcc agacataata agtcacccgt ttactccgca tgcactcccc cactgatcat 60 
gattaatgft tctggacggc taaatcattg atcactgcgt cccggacctc gtaocgacgt 120 
ggaaattagc cggcactcgg ttgtgagaga ttatcctata taaaccacaa aatcctatct 180 
cccttttgcc aatgaaaggt ttactttatt acggtacaaa cgatattcgc tactccgaaa 240 
cggttcctga accggagatc aagaatccca acgatgtcaa gatcaaagtc agctattgtg 300 
gaatctgtgg cacggacttg aaagaattca catattctgg aggtcctgtt tttttcccta 360 
aacaaggcac caaggacaag atttcgggat acgaacttcc tctctgtcct ggacatgaat 420 
ttagcggaac ggtggtcgag gttggctctg gtgtcacaag tgtgaaacct ggtgacagag 480 

523 

tcgoagttga agctacgtcg cattgctccg acagatcgca tgo 



<210> 16 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 
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<400> 16 

tgctcatgaa aggtttactt tattacggta 



<210> 17 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an art 
synthesized primer sequence 

<400> 17 

cagtctagat taggaaacct cgttcggc 



